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NOT FOR PUBLIC RELEASE 


_. BEACH BROSION CONTROL REPORT ON COOPERATIVE STUDY oF 
METROPOLITAN DISTRICT COMMISSION BEACHES, BOSTON, MASSACHUSETTS 


INTRODUCTORY 


The cooperative study of Metropolitan District Commission 

Beaches in Metropolitan Boston, Massachusetts, comprises studies of 
five beaches, one of which (Winthrop Beach) has previously been re~ 
ported on to Congress. These beaches are essentially independent 
of each other, in so far as the scope of the study is concerned, The 
cooperating agency stated its objective in the prosecution of the 
study to be the determination of its best method of preventing further 
erosion, stabilizing, and improving the peaches, and protecting the 
sea-walls. Report on the remaining beaches is made in four parts, 
as follows: 

A. lLynn-Nahant Beach 

B. Revere Beach 


C. Ouinev Shore Beach 
D. Nantasket Beach 
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SYLLABUS ~- NANTASKE? BEACH 


The Division Engineer finds that Nantasket Beach is relatively 
stable, that the sea-walls afford adequate protection to the area, that 
serious storm damage is not experienced in the area, and that although 
the beach is otherwise suitable for recreational use, the stones de~ 
posited on the backshore create conditions which now prejudice such 
usee The stones are the result of the reworking of existing beach 
materials, and their occurrence cannot be prevented, As the best 
method of sohdeytae the desired objective, namely, xe improvement 
of the beach, the Division Ingineer recommends the establishment by 
local interests of a continuing maintenance program under which the 


stone deposits will be buried or removed, as conditions warrant. 
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CORPS OF ENGINEERS, U. S. ARMY 
OFFICE OF THE DIVISION ENGINEER 
NEW ENGLAND DIVISION 
BOSTON, MASS. 


June 1, 1949 


SUBJECT: Beach Erosion Control Report on Cooperative Study of Metro- 
politean District Commission Beaches, Boston, hiassachusetts; 
Part D = Nantasket Beach. 

TO; The Chief of Engineers 


Department of the Army 
Washington 25, D. C. 


Ie GENERAL 


1. Authoritye = A formal application from the Metropolitan Dis- 
trict Commission of the Commonwealth of Massachusetts, dated August 9, 
1945, for a cooperative study of beach problems within the Metropolitan 
District in the vicinity of Boston, Massachusetts, including Lynn-Nahant 
Beach, Revere Beach, Winthrop Beach, Quincy Shore Beach and Nantasket 
Beach, and providing for prosecution jointly by the Metropoliten Dis- 
trict Commission and the United States WES approved by the Chief of 
Engineers, United States Army, October 2, 1945, in accordance with the 
authority conferred by the provisions of Section 2 of the River end 
Harbor Act epprovec July 3, 1930 snd Public Law 166, 79th Congress, 
approved July 31, 19456 

2. At the request of the Metropolitan District Commission, the 
study of Winthrop Beach was given priority over the study of other 
beaches to allow a separate report to be made on Winthrop prior to com« 
pletion of the entire study. A report on “Beach Zrosion Control Study, 
Winthrop Beach, Masse" was made by the Beach Brosion Board end submitted 
to Congress December 9, 1948, and is published in House Document Noo 764, 


80th Congress, 2nd Sessions 


3. Purposes ~ The purpose of the investigation of the gensrel 
study of Metropolitan District Beaches is to determine the best method 
of preventing further erosion, stabilizing and improving beaches, and 
protecting the seawallse 

4. Prosecution of the Study. - The Commomroalth of Massachusetts, 

through the Metropolitan District Commission, contributed one-half the 

cost of the studye The field work end collection of basic data for the 

study were carried out by the District Engineer, Boston, lessachusetts, 
with the exception of economic data which was collected by the cooperat- 
ing agencye A geological study of the five beaches, except the mainland 
section of the Lynn-Nahant Beach was prepared by the United States De~ 
. partment of the Interior, Geological Survey, under a cooperative geolo~ 
gical project of the Massachusetts Department of Public Works. The re- 
port on Winthrop Beach was prepared by the Beach Erosion Board. The re- 
port on other beaches included in the study has bean prepared by the 
Division Ingineer, New England Division. 

5e Preparation of Reports. = The five beaches comprising the study, 
in so far as their physical location and the scope of the study are con= 
cerned, are independent shore units which may properly be treated as 
separate beeches. A separate report has been prepared on Winthrop Beache 
The report on the remaining beaches has been divided into four parts, as 
follows ; 

Part A =~ Lynn-Nahant Beach 

Pert B - Revere Beach 

Part C ~ Quincy Shore Beach 

Part D ~ Nentasket Beach 
Bach of the four parts is issued as a complete report for the subject 
beach, and contains general paragraphs numbered 1 to 5, inclusive, and 


Plates 1 end 2, which are common to all four parts. 


II. DESCRIPTION 


6, Location. ~ Nantasket Beach is located in the Town of Hull, 
Plymouth County, Massachusetts, about miles southeast of the main en~ 
trance to Boston Harbor and 12 miles southeast of the City of Bo st on. 
The study area comprises the southerly end of the beach. (See Plate 1, 
Us Ss Coast end Geodetic Survey Chart No. 246 end U. S. Geological Sur- 
vey Mantasket Quadrangle.) 

jo -General Description. ~ Nantasket Beach is a somplex tomholo 
uniting to the mainland several former drumlin islands. The study area 
is at the mainland base of the 3-1/2-mile section comecting Atlantic 
Hill with Great Hill, and consists of approxiyately 1 mile of beach ex= 
posed to the open Atlantic Ocean. This section of the tombolo has been 
developed principally as an amusement area and contains a public reser- 
vation, bath houses, hotels, restaurants and cafes, dance halls, amuse~ 
ment park rides ond games, ond similar enterprises associated with such 
areas. Areas behind the amusement center and on either side of it are 
developed for summer and winter residences, with the winter residences 
comprising a very small part of the development. 

8. The Metropolitan District Commissioi reservation at Nantasket 
consists of the followings a wide beach, a sea-wall, a highwey, and a 
public area generally 125-150 feet wide, containing parking grounds, 
pavilions, a hotel, a bathhouse, and sanitary buildings. The beach is 
wide and flat composed of hard-packed sand in foreshore and offshore 
areas, and soft sand and stones in backshore areas. The shore is con- 
stantly exposed to surf action. 

9. Nantasket Beach is the result of a complex process of erosion 
and island tying that has resulted in the loss of five islands seaward 


of the present beach and the partial loss of other former islands which 


are now hills on the peninsula. During this process, meny different 
combinations of islands and connecting tombolos were effected until the 
present system was established. Since that time, the seaward face of 
the tombolo has prograded. 

10. The peninsula is traversed its entire length by paved roads 
which constitute the southerly end of the State circumferential highway 
around Metropolitan Bostone The beach is also connected by an express 
highway to the main route to Boston. Public trensportetion is provided 
by a bus system fron, Quincy, Mass., which connects with several trans-= 
portation systems serving the Metropoliten Areas The bus fare from 
Quincy is sixty cents a round trip. The minimum fare from Boston to 
Quiney is twenty cents. During the summer, there is direct steamboat 
service between the beach and the center of Boston, the beach terminal 
being on the Weir River side of the tombolo in about the center of the 
study areas The boat fare is one dollar for adults and seventy cents 
for children. Free public parking is provided in two large areas located 
between the highway end beach end adjacent to the bathhouse, pavilion 
and hotel areas Other limited parking fecilities are provided along the 
highway. Public walks and promenedes are provided in front of the perk= 
ing areas and through the porches of the hotel, pavilion end bathhouse o 
The principal bathhouse in the area is operated by the Metropolitan Dis- 
trict, end provides facilities for 5000 bathers. Private bathhouses 
provide facilities for 2000 to 3000 bathers. The daily attendance at 
Nentasket Beach during the summer is from 15,000 to 20,000 people. The 
average Sunday attendance is 150,000 people. Peak attendance on holidays 


is 175,000 to 200,000 peoples 


IIIf. GEOLOGY 


ll. Classification of Beach. - Nantasket Beach extends from Atlan~ 
tic Hill at the southeast and to point Allerton on the northwest and a 
distance of approximately + miles, (See Figure D-1). It varies in width 
from about 500 feet to approximately one-half mile. Im the growth of Nan- 
tasket Beach several drumlin (glacial hill) imienae were tied by beaches 
_to the mainland at Atlantic Hill. Such a festure is called by many author- 
ities a complex tomboloe 

126 Bed Rocke = Bed rock crops out at Atlentic Hill and Hull. How- 
ever, only an insignificant part of the material in Nentasket Beach was 
derived directly from bed rock, end et present, bed rock is of no importance 
as a source of materiale 

13+ Surficial Deposits. - Be Till. = Point Allerton, Allerton Hill, 
Strawberry Hill, Whitehead, and Sagamore Head are drumlins (Figure D-1). 
They are composed of till (boulder clay, “hard pan"), a compect, unstrati- 
fied, unsorted, surficial deposit conteining angular end subengular frag= 
ments varying in size from clay to boulders, ami all of them have been 
eroded considerably by waves and currents. After en exemination of the 
ancient beach ridges of Nemtsasket Beach, the size and alignment of the 
marine cliffs cut in tho drumLins, end the offshore profiles, Johnson 
and Reed*concluded that five drumlins were once located east of Nantasket 
Beach, but have been completely destroyed (Figure D<1). All of these drum~ 
lins had been deposited by the cotinental glacier which disappeared from 


the Boston area approximately 30,000 years ago. Waves end currents have 


* De We Johnson and We Ge Reed, Jr., The Form of Nentasket Beach, Journal 


of Geology, Vole XVIII; pepe 162-189, 1910. 


deposited the clay and silt sizes of the eroded and destroyed drumlins 
in Boston Harbor and Massachusetts Bay and have used the larger sizes 
in the construction of Wentasket Beach. Probably more then 90% of the 
material in Nentasket Beach was derived from these drumlinse 

be Strawberry Hill, Sagamore Head and Whitehead are now pro- 
tected from marine erosion by the beaches which have prograded in front 
of them; Point Apiewten end Allerton Hill are protected in most places 
by sea-walls. No mterial, therefore, is now being added to Nantasket 
Beach from these drumlins, nor does it seem likely that eny mterial is 
now being added from the sites of the destroyed drumlins o 

c+ Outwash Send and Gravel and Clay. - Ouwtwash sand end gravel 
and blue clay are common in the Greater Boston area, but there are no 
known occurrences of such deposits in the Nantasket areae Even if they 
are present, they are not now important sources of beach material, nor 
have they been important in the paste 

de Summarys - An enalysis of all the factors indicates that 
little material is now being added to Nentasket Beach. 

14- Geologic Historye - a. Till is the oldest surficial deposit 
in the area, although it is much younger then the bed rock o which it 
rests. Sea level stood at approximately its present position shortly 
after the deposition of the till and the recession of the ice. During 
this period, Strawberry Hill end other drumlins were islands. Following 
a short interval at this stand, sea level dropped slowly to a point scores 
of feet lower than the present position and at this time the drumlins were 
connected with the minlend. After a period of unknown length, the sea 
rose from this low level, the shore line moved westward, and the drumlins 
again became islandse Those east of the present Nantasket Beach were 
eroded and a series of connecting beaches were formed. Later, when the 


sea stood at or near its present position, the remining drumlins were 


cliffed and the western side of Nantasket Beach was formed. More material 
was added to this beach than was removed, and it prograded eastward until 
it reached its present position (Figure D-1). 

be From the geological point of view, Nantasket Beach has prob= 
ably now reached its greatest possible size. Im the future, if mn does 
not interfere, it will slowly retrograde and becomes smaller because 


little or no material will be added to it. 


IV. FACTORS AFFECTING SHORE PROCESSES 


‘15. Composition of Behe ~ In the vicinity of Atlantic Hill, 
Profiles 1 - 3, there are ledge outcrops along the shore. The beach 
is stony, containing many boulders and some sand deposits. Along th 
tombolo, northwest of Atlantic Hill, Profiles 4 - 14, the backshore is 
sandy with heavy deposits of ston covering the sand. Near the south- 
east end of the beach, the stones form a ridge in front of the parking 
area. The foreshore of the tombolo is hard-packed sand. The following 
notes indicate the composition of the beach or June 21,196. 

“ao Profiles land 20 =~ (1) Profiles 1 and 2 radiate from 
a large ledge outcropping about 100 feet seaward of the coastal cliff. 
This cliff is ledge with a topsoil cover which generally supports a 
heavy growth of grasse The ledge owterop is surrounded by water at 
times of extreme high tide. A ridge of shingle extends from the 
coastal cliff to the ledge, and there is a deposit of loose, medium 
sand on the seaward face of the ridges 

(2) Between Profiles 2 and 3, the foreshore area is 

stony containing a large number of boulders. At mid tide elevation, 
the beach becomes sandy while at high water level there is heavy 
deposit of shingle. Above the shingle, the coastal cliff rises 
abruptly and supports a eer covers 

be Profile 3 Area (Figo D-2).- The inshore end of Profile 
3 is a ledge outcrop in front of the main coastal cliff. The beach 
fronting the ledge is hard-packed gaa with a very flat slope. 

ce Profile 4 Area (Fig. D-2). = (1) The beach is hard= 
packed sand and is very flat to a point about 30 feet in front of 
the high water mark. From this point, the beach assumes a slope of 


about 1 on 10 for a width of 10 feet. In this area, it is hard- 


packed sand with a considerable amount of small pebbles. lLandward of 
this slope, there is a 10-foot strip of soft, fine sand. From the sand 
strip, a pile of stone, consisting of shingle and cobbles, slopes 
up to within 12 inches of the top of a concrete wall along the parking 
area. Ripples are impressed in the hard sand in the foreshore area. 

(2) Maintenance men stated that when they first worked 
in this area, about twenty (20) years ago, there was no stone in the 
backshore area, but it was all sand. They also stated that the stone 
between Profiles 6 and 12 had been leveled off with bulldozers and 
scrapers and that sand had been pushed over the stones, burying them. 
This burying of the stones has been done annually. However, the stones 

south of Profile 6 have not been disturbed. 
de Profile 5 Area. - The beach is similar to that at pre- 
ceding Profile 4, except that the belt of stmes piled against the wall 
is much narrower in width, being about 10 feet wide while the soft sand 
belt becomes 20 to 25 feet wide. The hard-packed sand in front of thee 
soft sand contains a regular series of ridges and valleys parallel te 
the profile. 
ee Profiles 6 ~- 8 Area (Fig. D-2). - (1) Starting at a 

point about 200 feet north of Profile 6, scraper tracks clearly 
indicate the area in which stones have been buried. From this point 
northward to Profile 12, all beach elevations in backshore areas, 
except under pavilions, are artificial. The beach in front of the 
buried stone is the same as described for previous profiles, consise- 
ting of hard-packed, firm sand with a flat foreshore area and a slope 
to the backshore areas 

(2) The beach under the overhanging section of the 


Tivoli pavilion is soft sand. 


(3) Commencing with the hotel and extending northward, 
the stones in the backshore area have not been buried, but only levelled 
off. They are about 3 - inches higher than the 10-foot wide belt of 
soft sand which lies in front of theme 

f. Profile 9 Area (Fige De3). - At Profile 9, the fore- 
shore ee is.flat, firm, hard-packed sand. The slope to the backshore 

oon has become 20 feet wide and the soft sand area about 5 feet wide. 
Stones cover the backshore area between the soft sand and the wall. 

& Profile 10 Area (Fig. D-3). - The foreshore area is a 
flat beach of hard-packed sand. The foreshore slope is hard-packed 
sand with small cusps of small stones appearing on ite Behind this 
slope, there is a narrow berm of hard sand, and behind the berm, there 
is loose sand and stone. The loose sand rises with an abrupt six-inch 
scarp above the hard sand berm. There is more sand in the backshore 
area then at previous profiles. The beach elevation is about 2-1/2 
to 3 feet below the top of the wall at the first. steps north of ‘the 
pathhouse, . | | 

he Profile 11 Area. ~ The foreshore area is about the same 
as at previous profiles. The cusps on the hard sand foreshore slope 
are more pronounced, denser,and largere Between Profiles 11 and 12, 
the backshore area is very sandy with heavy deposits of stones against 
the wall. The leveling of stone piles in backshore area by power 
equipment was stopped near Profile ll. 

ie Profile 12 Area. - Only traces of the stone cusps appear 
on the foreshore slope. Stone piles against wall in backshore area 
have assumed a definite cuspate formation. The beach in the backshore 


area is about 50% sand. 
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j. Profile 13 Area (Fig. De3). - (1) The last pile of stone 
against the wall lies against the south face of the first bastion 

near Profile 13. The hard-packed sand beach extends to within 25 feet 
of the sea-wall. 

(2) In front of the bastion, the beach slopes to within 
6 ~ 12 inches of the top of the toe wall around the bastion. This beach 
is hard-packed sand with very few pebbles in it. Ripples are impressed 
in the sand in foreshore areas. 

(3) There is a flat berm of hard sand between the first 
and second bastion, the seaward edge of which is in line with the face 
of the first bastion and the landward edge is in line with the face of 
the second bastion. Behind this berm, there is a soft sand area extend- 
ing to the wall. 

(4) At the first bastion, the beach elevation is 6 
inches below the top of the wall on the south side and 12 inches 
below the top of the toe wall on the north side. 

ke Profile i), Area (Fig. D-3). - (1) The beach is hard~ 
packed sand to within 4 feet of the seawall. 

(2) The second bastion wall is undermined for a depth 
of 6 inches, extending back to a wood cut-off walle The beach is 6 
inches lower on the north side of the bastion wall than it is on the 
south sides 

il. End of sea-wall. - The beach elevation is 6 inches lower 
on the north side of the third bastion than on the south side. This 
lower elevation exists along the base of the main wall to its end. 
The remains of a destroyed wall lies in front of the seawall north 


of the third bastion. 


- ll + 


m. North of the Seawall. ~ The coastal cliff sets about 30 
feet behind the line of the Seawall and is protected with a blanket 
of riprap whose stones average 3 ~ l, cubic yards in volume. A concrete 
wall connects the riprap to the main seawall. The foreshore beach is 
hard-packed sand and is flat to a point within 60 feet of the riprap, 
where the beach rises on a slope of 1 on 6 to a point within about 30 
feet of the riprap. Behind this slope, the backshore beach of soft 
sand to within 10 feet of the riprap has a slope of 1 on 10. The 


' beach immediately in frmt of the riprap is composed of small stones.”™ 


16. An inspection of the beach was made after two northeast 
storms. The first inspection was made on December 3,195 after a 
very severe three-day storme The second inspection was made on 

Maroh 4 19h7 after @ severe one-day storm. The general characteristics 
of the beach at these two inspections were very nearly the sam, 
Stone deposits were mich more dense at these times than they were in 
June 1916, but generally occurred in the same location. There were 
minor changes in beach elevations between the summer and winter 
inspections, but the only major variation occurred at the north end 
of the deserve tion eeeseald in the vicinity of the three bastions. 
Here beach elevations were as much as two feet lower ab tex the storms 
than they were in the summer of 196. In December of 1945 there Sas 
sand at the base of the north end of the wall, while in March of 19);7 
there were stone deposits. The beach north of the wall did not appear 


to change in elevation. 


17. Borings. - Borings were taken along the centerline of road 
when it was reconstructed in 1932. These borings indicated that beach 
sand and stone lay below strata of gravel. The gravel strata included 


existing roadbed material and generally had a total depth of 0.6 to 1 


foot. The beach sand and stme were generally found at elevation 16 
above mean low water. The borings generally extended only one to two 


feet inte the sand, 


18. Probings. - Hand probings were taken along the beach, 300 
feet seaward of the base line, on June 20,1916 at locations indicated 
on Plate Del. Between Profiles 4) and 14, the material was sand over- 
lying gravel. The penetration through sand varied from 1.5 to 2.5 


feet. Penetration through the fine gravel varied from 0.1 to 0.7 feet. 


19. Samples. - Samples of materials were taken at about mean tide 
elevation on June 13,1946 at locations indicated on Plate D-l. The 
samples were obtained on Profiles 5, 7, and ly. Analysis of the 
samples proved the materials to be identical at all three profiles. 


The median diameter of the material was 0.2 millimeters. 


20. Wind. - A wind diagram compiled from observations of the U.S. 
Weather Bureau at Boston, Massachusetts, 1927-1937, and the yearly 
cumulative average ocean winds compiled from records of the U. Se 
Navy Hydrographic Office for the 5-degree squares nearest Nantasket 
Beach and other Metropolitan District Beaches are shown on Plate 2. 
’ An examination of these two diagrams indicates that, of the winds 
‘which blow over significant fetches of ocean before reaching the area, 
those from the northeast quadrant are prevailing and predominant. 
: Beach is exposed to the open ocean without any protection 
of headlands or islands. Its principal axis is northwest to southeast, 
and, therefore,is subject to the direct attack of the dominant and 
prevailing northeast winds which act on the coastline. All winds 
from the north, northeast, east,and southeast quadrants may act upon 


the shore with their full intensity. 
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@1. Tides. - The mean range of tide at Nentasket Beach computed 
from the accepted value at Boston, Massachusetts, by application of a 
factor determined by the U. &. Coast and Geodetic Survey is 8.9 feet. 
The heights of extreme tides have not been recorded at Nantasket but 
those observed in Boston Harbor provide an excellent indication of 
the magnitude of fluctuations from the mean. At Boston Harbor the 
predicted spring tides range up to 12.0 feet, actual heights of extreme 


tides having been recorded up to 15.0 feet above mean low water. 


22. Storms and Their Effects. - a. Hurricanes. - The paths of all 
hurricanes (defined as those with a central pressure of 29.0 inches or 
lower, and winds near the center. of more than 60 miles per hour in 
some points in the path) which have struck within a 150-mile radius 
of Nantasket Beach between the years 187) and 19); have been extracted 
from the book, "Hurricanes," by Ivan R. Tannehill and various other 
sources and plotted on Plate 2, An examination of this plate shows 
that between 187) and 195, a period of 71 years, 32 tropical ene 
of hurricane intensity have passed within a 150-mile radius of the 
beache 

be Galese - A summary of the record of winds of gale force 
or greater, compiled from records of the U. S. Weather Bureau at Boston, 
Massachusetts, covering the 75-year period 1870 to 1945, inclusive, is 


given in the following table: 


DIRECTION OF GALES 


1870-1945 (inel.) 


Direction ’ Number of Gales Percent of Total Gales 
North 3 2 
Northeast 80 50 
East 6 
Southeast ly 9 
South 12 7 
Southwest 15 9 
West 13 8 
Northwest ih 9 

160 100 


The following table, based upon the gale record sumarized above, 
indicates the number of days that gales from various directions may be 
expected during a 100-year period. 
GALE FREQUENCY BY DIRECTION 

Number of days ob- 
served 1870 to 
January 1916 ho 1312 ] L5 l2 20 16 618 225 
Frequency in days 
per 100 years 5 175 12 20 16 27 21 a 300 
During a 100-year period 175 gales, comprising 58 percent of all gales, 
may be expected from the northeast. Only 32 gales (11 percent of all 
gales) are to be expected from both the east and southeast. 

co Effect. -. Storm damage along Nentasket Beach results 
from the action of wind-driven waves and their induced currents, and 
its severity is directly dependent upon the velocity and direction of 
the wind and the tidal stage during the storms, The configuration of 
the beach is such that it is acted on only by waves originating from 
the north through east to south directions. The winds from the north- 
east quadrant have great preponderance, in regard to both duration and 


velocity, over other winds producing waves that can act upon the shoree 


= 16 


The records of gales indicate that storms from the northeast have a 
much greater frequency and duration than storms from other quadrants. 
Since the axis of the open beach is northwest to southeast, the 
dominent northeast storms strike the beach without abatement in 

their fury and intensity and are the storms having the greatest effect 


upon the beach. 


23. The offshore area of Nantasket is shoal, the 18-foot off- 
shore depth curve being about 2,000 feet from the shore line. There 
is a constant surf action upon the beach. The protective structures 
within and adjacent to the study area are back of the high water line 
and are not generally subject to wave action under normal tidal and 
weather conditions. In the central part of the study area, pavilions 
are partially constructed on piles driven seaward of the protective 
structures. The recurrent storms attacking the beach have not wrought 
very much damage to the shore line structures. Records of specific 
storms and visuel observations of storm dam ge indi ca te that the only 
important damage in recent years occurred at the northerly end of the 
study area where two sections of thesea-wall were washed out. This 
damage was the result of the impounding of water on top of the pervious 
fill behind the wall and not the result of wave action. Other reported 
damage has been minor, and comprised the washing of smal 1 amounts of 
beach materials and debris over the walls and adjacent roads and 


slight damage to the pavilion and hotel structures. 


2l,. Storm damage as reported in recent years is as follows: 
ae November 26-27, 1898. - High water damaged the under- 
pinning of the Nantasket Hotel. 


be. February 20, 1927. = (1) During a& northeast storm, the 


Pane 


five masted schooner "Nancy" was driven ashore at a point just beyond the 
present (1946) end of the sea-wall at the northerly limit of Metropolitan 
District Commission property. ‘The vessel was sailing light. It came 
ashore almost perpendicular to the coast and was high upon the beach with 
the bowsprit projecting over the coast line. The storm was a moderate 
northeast storm having a wind with an average velocity of 35 mepehe, and 
maximum velocity of 42 m.epehe The storm began about 1:30 A.M. on Febe- 
ruary 19 and continued to about 6:00 P.M. on the 20th, slowly diminishing 
on the 2lst. The storm was accompanied by a total accumulation of 11 inches 
of snow and sleet during the first two days. The highest recorded tide in 
Boston on the day the vessel came ashore was 11.8 feet, and recorded tides 
on this day ran about two feet higher than on the previous and succeeding 
dayse Spring tides are commonly predicted as 12,0 feet for Boston Harbor, 
so the recorded storm tide was Hob aoa atval y high, There is no record 
of other damage occurring at Nantasket during this storm and the general 
opinion is that other conditions, such as visibility and being off course, 
may have contributed to the cause of the wreck. 
(2) The "Nancy" slowly swung its stern northward so that 

approximately 6 months later, on August 5, 1927, it lay at an angle of 
about 45° to the coast line. By February 18, 1938, it had swung parallel 
to the beach and had moved about 40 feet northward in making this swing. 
On April 22, 190, it floated and started to move south along the beaches 
Local authorities broke the wreck up and removed it from the beach in the 
latter part of 1945. At this time the wreck was about 2500 feet south of 


its original position on the beach. 
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Ge January 31, 1939. ~ During an easterly storm on January 31, - 
1939, a 175~foot section of the newsea-wall at the northerly end of 
the beach was displaced. The storm had been in progress all of the pre- 
vious night end the wind and waves were striking perpendicular against 
the shore. The spray was cast fifty feet into the air as the waves 
struck the wall. The break in the wall occurred about 2 hours after high 
gated, which was predicted to be 10 feet but was built up from 3 to 5 feet 
by the storm. The wall section did not break but slid forward as a 
unit between construction joints. This was due to hydraulic pressure 
of water ponded behind the walle The section settled about one foot 
and its top tilted toward the sea. 

ad. November 12, 197. - Heavy seas battered beach during 
northeast storms. Minor oe throughout Town of Hull. 

e@- December 26, 197. ~ Business establishments along 
Metropolitan District Commission Reservations were damaged during 


northeast storm. 


25. The following report of the effect of the northeast storm of 
April 20-22, 1940 was prepared by the District Engineer, Boston, Massa- 
chusetts, and was based upon field inspection. 

MET) nectewse storm accompanied by the highest tides 
since 1851. 

(2) In the erea in front of the hotel and pavilions 
there did not appear to be any evidence of damege or beach changes. 
At the north end of the Metropolitan District Commission Reservation 
a 175-foot section of the ecmcretesea-wall was tipped forward by the 


waves to an angle of 15-60 degrees from the horizontal. The initial 


movement of this section occurred in storm of January 31, 1939. The 
failure of the wall was apparently due to the fact that this section 
of wall had not been backfilled before the storm came. The wall was 
broken at some of the construction joints, but it could be jacked back 
into place and repaired. The beach was disturbed to such an extent 
that the hull of the old 5-mast schooner "Nancy" was uncovered and 
floated 1/) mile along the beach. This had been buried for years 
and men had never been able to move ite The storm washed stone and 
boulders up over the sea-wall smashing the bituminous paved road and 
parking area behind the wall and covering them with rocks. Debris 
was swept one block inland. The damage resulting from the storm in 


this area was estimated to be$2,500." 


26. The following report on the seek of November 30, 19), was 
prepared by a member of the staff of the Metropolitan District 
Commissione | 

"At about 1:00 P.M. on November 30, 19), a 160-foot 
section of the extreme northerly end of the seawall north of the 
bathhouse was dislodged by hydraulic pressure and beach erosion. 

The hydraulic pressure was due to impounding of water washing over 

the wall. The beach, in places, was scoured below the bottom of the toe 
of the wall. The section that was dislodged included a large part 

of the most northerly bastion, and it is believed that the wall, steps 
and bastion moved instantaneously as a unit. The height of the 
predicted tide for this date was 11.5 feet which was in the range of 

the highest spring tides. The actual tidal height was several feet 


higher due to the storm wave.” 
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27- The following report on the Zeday northeast storm of November 
28-30, 1915 was prepared by the District Engineer, Boston, Massachusetts, 
and is based upon field inspection. This storm was 53 hours in 
duration, in which the wind attained a maximum velocity of 68 mpehe 
The storm came at @ neap range of tides in which predicted tides at: 
Boston, Massachusetts, were from 8.1, to 8.9 feet. The recorded tides 
in Boston were 9.1 to 12.5 feet, which approached and exceeded maximim 
normal tides. This storm caused extensive damage all along the coast. 

“Roads along Nantasket Beach were washed over and covered 
with a moderate amount of sand and debris. Minor amounts of damage due 
to sea action occurred to benches, railings and steps at the pavilion 
and one large section of the pavilion roof was blown off. Wind damage 


also occurred to amusement structurese* 
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V. CHANGES IN BEACH AND OFFSHORE AREAS 


28. Changes in Shore Lines. - a» General. ~- Changes which have been 
effected along the shore line of Nantasket are indicated by the comparative 
mean hich and low water lines shown on Plate De2, The shore lines for 
1847, 1893, and 194), were developed from original surveys by the U. So 
Coast and Geodetic Survey. The 1946 lines were developed from a survey 
by the Corps of Engineers. 

bo Movements of the Mean High Water Line. ~ The movements of 
the mean high water line have been slight, being generally less than 50 
feet and never exceeding 100 feet during the reriod of record. Both 
accretion and erosion have taken place along the entire beach between 
Allerton Great Hill to Atlantie Hill, with accretion dominating between 
18:7 and 19/44. Within the study area there was erosion between 1817 and 
1893 resultine in a horizontal movement landward of the mean high water 
line from 20 to 60 feet. Between 1893 and 194); the beach prograded 
and mean high water line ued -sidawared to approximately the position it 
occupied in 1847. The 196 mean high water line is generally about 
ho feet seaward of that of 1847, except between Profiles 2 and 4 where 
it was 80 feet seaward. 

G» Movements of the Mean Low Water Line. - The movement of 
the mean low water line is shown for only two years, 1847 and 1893, for 
the entire length of Nantasket Beach. During this period erosion was 
effected along the entire length of beach, between Allerton Great Hill 
and Profile 14 (north of the Study Area), The horizontal movement of 
the mean low water line was generally 180 feet landward, varying between 
150 and 300 feet. Within the study area, Profiles 14 to 1, there 
were both erosion and accretion, with accretion slightly dominating. 


Accretion averaging 50 feet in shore line movement was effected between 


Profiles 14 and 6 and between Profiles 8 and 6, there was a landward 
movement in ths shore line of 4O feet. Within the study area, the mean 
low water line remained stable from 1893 to 1946, except for a landward 
movement varying up to 160 feet between Profiles 12 and 10, and 100 
feet between Profiles 6 and 3. Accretion between Profiles 2 and 1 
resulted in a seaward movement varying up to 140 feet. The net result 
of changes at the mean low water line during the period of record, 1847 
and 19,6, has been accretion nearly balancing erosion. The 1916 mean 
low water line is seaward of the 1847 line between Profiles 14 and 12, 
10 and 8, and and 1, and is landward between Profiles 12 and 10 and 
Profiles 8 and he 
de Summry. ~ The movements of the shore lines indicate a 

relatively stable beach has existed since 1847. Slight accretion has; 
been effected along the mean high water line and slight changes, 
alternately accretion and erosion has been the net effect along the mean 
' low water line. The average movement of the high and low water line 
has been approximately 25 feet. The beach slope between mean high water 
is generally 1 m 6, which indicates that elevations: have changed 
less than one foot during this period. The movement of the mean low 
water line has generally been about hO feet. The average beach slope. 
between mean low water and the 6-foot offshore depth curve is 1 on 72.6 
This also indicates that beach elevations have changed less than one 
foote 

29. Profiles. ~ The profiles surveyed by the District Engineer 
were the first beach profiles taken at Nantasket Beach. Prior ceewere 
of the beach are of such limited scope as to prohibit the development 
of comparative profiles. Construction drawings for the sea-walls at the 


southerly parking area and at the present public bathhouse show beach 
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elevations prior to wall constructione These elevations indicate that 
at Profiles 5 Oy 8,and 9 beach elevations at the wall have increased 
2.5 to 3.0 feet, and 10 feet seaward of the wall have increased 15 

to 2,0 feet. 

30. Offshore Depth Changes. ~- a» Generale =- Changes which have 
taken place in offshore areas are indicated on Plate De2 by the comparative 
6, 12, and 18-foot deotn curvess These curves are developed from the 
surveys used for the development of the shore lines discussed in Paras, 
graph 28. The curves for the year 1946 extend only through the study 
area, Profiles 1 to 1), inclusive, while curves for other years extend 
along the entire beach from Allerton Great Hill to Atlantic Hill. The 
changes indicated by these curves reflect changes in elevation in a 
moderately flat area, the offshore slopes as determined from the profiles 
averaging 1 on 72 between mean low water and the 6-foot depth curve, 
and l'on 93 between the 6 and 12-foot depth sorseee 

be Changes at the pot Depth Curve. ~ Between 1847 and 1893 
the result along the 6-foot depth curve for the entire beach was 
accretion in the northerly part of the area (north of a point about 2500 
feet north of Profile 14) and erosion in the southerly part of the area. 
In the accretion area the 6-foot curve moved seaward for distances 
varying up to 200 feet and in the erosion area moved landward for 
distances varying up to 100 feet. Between 1893 and 1944, the 6-foot 
curve moved both landward and seaward in the northern part of the area, 
with erosion and accretion nearly balancing, while in the southern 
part of the area continued erosion moved the 6-foot curve landward 
for distances varying up to 100 feet. The net result between 1847 
and 1944, for the entire beach has been accretion in the northern part 


of the area and erosion in the southern part. Within the study area, 
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Profiles 1 to 1, inclusive, the depth curve for 196 indicates both 
erosion and accretion between 19)i), and 1946, and erosion between 187 
and 196, the ourve for the latter year being generally between 100 


and 180 feet landward of that of the earlier year. 


oe Changes at the 12-foot Depth Curve. ~ Between 1847 and 1893 


the net effect of the movements of the l2~foot depth curve were similar 
to those along the 6-foot ourve. North of a point about 4,000 feet 
north of Profile 14, there was general accretion with the seaward move~ 
ment of the curve varying up to 200 feet, However, there were areas 

in which the curve remained stabilized or moved landward. South of the 
above: noted point, there were varied movements indicating both erosion 
and accretion Siig the period, but erosion dominated between Profiles 
il, and 8 with the 1893 curve being generally $0 100 to 10 feet 
landward of the 187 curves Accretion was the local result between 
Profiles 8 and 1. Between 1893 and lol, the 12-foot depth curve 
morth of Profile 12 moved seaward for distances varying up to 180 

feet. South of Profile 12, erosion moved the curve landward for 
distances varying up to 50 feet. The net effect between 1847 and 191); 
has been accretion in the northern part of the area and varying amounts; 
of erosion and accretion in the southern part of the area. The move- 
ments of the depth ourves in the northern part have been approximately 
twice that of the curves in the southern pares The 1946 depth curve 
indicates that since 1847 there has been accretion between Profiles 14 
and 12, erosion between Profiles: 12 and 6, accretion between Profiles; 
6 and 2 and erosion in the vicinity of Profile le Movements of the 
depth curves between 1847 and 1946 have varied up to 150 feet but 

the average movement is about 50 feet. It is to be noted that while 
erosion has taken place between Profiles 2 and 1 since 1893, the 1A); 
curve indicates s shoal area forming about 500 feet seaward of the min 


12-foot curve. 
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de Changes at the 18-foot Depth Curve. = The movements of 
the 18~foot depth curves do not evidence any continuous process of 
erosion or accretion in specific areas, but show that the processes 
reverse themselves at different periods. Between 1847 and 1893 erosion 
dominated the area north of Profile 14, with the 18-foot depth curve 
moving distances varying up to 300 and 4.00 feet landward in erosion 
areas and varying up to 150 feet seaward in accretion areas. Between 
Profiles 1, and 1 accretion dominated the area, with the movement of 
the curve for 1893 averaging 200 to 300 feet seaward. Between Profiles 
2andi1, the 1894 curve indicates a shoal about 200 feet seaward of 
the main depth curve. Between 189% and 19l;, the processes of erosion 
and accretion were reversed in many areas. The net effect north of 
Profile 1 was accretion with the depth curve movements varying up to 
250 feet and averaging 150 feet. The dOldb cures shows a number of 
new shoal areas seaward of the main depth curve, the shoals being from 
300 to 1500 feet seaward of the curve. Between Profiles 1h and i, 
there was generally erosion with the average landward movement of the 
depth curve being 100 feet. Between Profiles 2 and 1, however, the 
depth curve moved seaward to include the small shosxl shown by the 1893. 
depth curve, and another sml1l shoal is shown still further seawarde 
The net effect shown by the 18-foot depth curves for the total record 
period, 1847 to 19hh, is generally erosion north of Profile 14 and 
accretion between Profiles 14 and 1. In the areas of greatest erosion 
the depth curve is about 200 feet landward of the original position 
and in the areas of greatest accretion it is from 150 to 500 feet 
seaward of its original patties 

ee Summary. - The movenpsnts of the 6, .12 and 18-foot depth 
curves do not evidence any long term regime of erosion or aceret tons The 


processes of accretion and erosion have been effected to varying degrees 
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at all points along the three depth curves with the net beguats of all 
movements along the 6 and 12-foot curves being generally reversed in 
comparable sections of the 18-foot curve. The magnitude of the mve~ 
ments hag been wientat in the northern part of the offshore area as 
well as along the deeper comtours. The magnitude of these movements; 
reflects the movement of contours due to changes of elevation on flat 
slopes rather than movement due to the degree of intensity of erosion 
or accretione The net effect of all movements may be summarized as 
indicating a relatively stable area, 
31. Littoral Drift. - a General. - The open location of Nantasket 
Beach is such that a north to south littoral drift might be anticipated 
| under the influence of the dominant coast-affecting northeast winds 
and storms. There is little to be observed that substantiates the 
existence of such a drift. 
be Drift Indications of Shox Line and Offshore Changes. ~ The 
study of the shore line changes indicates that the beach between Allerton 
Great Hill and Atlantic Hill is relatively stable. Between 1847 and 
1946 there was slight accretion along the entire high water line, with 
considerable accretion between Profiles 2 and 3. Field inspection 
shows the area between Profiles 2 and 3 to comprise a stone and shingle 
beaches Between 187 and 1893, the low water line retrograded an average 
distance of 200 feet north of Profile 1h, but south of this Profile 
there was both slight prograding and retrogradinge Since 1893 the low 
water line has been relatively stable south of Profile 14, with areas 
of erosion and accretion nearly balancing. There has been accretion 
between Profiles 1 and 3, and field inspection shows this area to be 
stony and boulder strewn. The ‘tovenecte of the 6-foot depth curves 


for the years 1847, 1944,and 1946 show that accretion has been the net 
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effect on the northerly part of the beach and erosion on the southerly 
part of the beach. The movements of the 12-foot depth curve show that 
there has been accretion in the northerly part of the area and both 
erosion and acoretion in the southerly part of the areas The movement 
of the 18-foot depth curve shows erosion in the northerly part of the 
area with shoals forming seaward of the main depth curve, and accretion 
in the southerly part of the area. The movements of the shore ‘lines 
and depth curves do not follow a pattern which would occur under a 
definite littoral drift from either north or southe It is to be noted 
that the high and low water lines at the base of Atlantic Hill, Profiles 
1 to 3, show accretion and that field inspection shows a stony and 
shingle beach. If the accretion was effected under a north e south 
littoral drift the material would be sand from the long, sandy beach 
between Mtlantic Hill and Great Hill. Field inspection also shows: 
that a stone ridge forms in front of the sea-wall between Profiles 4 
and 66 

Go Movement of Wrecks ~ In 1927 the Schooner, NANCY, was 
driven perpendicularly ashore at @ point north of Profile 1h. By 
1938 it had Sune parallel to the beach and: moved about 40 feet north- 
ward. Various Bondi ttace. other than wave action, reduced the schooner 
to a hulk which was eventually buried by sand. A storm in 190 
uncovered the schooner and it started to move southerly alog the beach. 
The hulk was finally removed in 1945, at which time it was about 2500 
peot-soutli-ob Ue antler point ef dtg-Gecdidwes: ths aiae ve? Seale 
was such that it would be moved great distances only under storm 
conditions. Its movement indicates, therefore, that during great storms 
a north to south drift existed along the section of beach traversed, the 
storms being the dominant northeasters. However, during other than 
storm periods, indications are that a south to north drift existed in 


the vicinity of the original beaching. 
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de Sand Catchers. - There are no great projections on the 
beach to act as sand catchers. The north end of the sea-wall projects: 
about twenty-five feet seaward of the riprap protecting the more 
northerly beach. There has been no accumulation of sand or other beach 
material noted against this wall. Instead, erosion of two feet in 
depth has been noted at two periods around this corner of the wall, 
_with the beach rebuilding between the two observations. There are three 
bastions near the north end of the wall, the largest one projecting 
thirty-five feet seaward of the wall, It has been noted that the beach 
is generally lower on the north side than on the south side of these 
bastions. The same erosion has occurred at these bastions as at the 
north end of the wall, with a similar rebuilding of the beache At the 
stepat an front of the hotel and pavilions, beach elevations are higher 
on the north side than on the south side. The differences in beach 
elevations on the sides of steps and bastions do not indicate a continuous 
direction of littoral drift. 

eo Geological History. - Thé modern Nantasket Beach assumed 
its present configuration only after a long series of shore line processes, 
Originally there were a number of drumlin islands in the area north of 
Atlantic Hill. The forces of erosion and accretion attacked these 
islands, wearing them away and used the materials to build spits to 
tie the islands together. In the development of Nantasket Beach, there 
were a number of different combinations of islands and connecting 
tombolos. The final development of the beach resulted in the loss of 
five of the drumlin islands and the partial erosion of others. The 
shore line was at the seaward base of the remaining islands. Since 
this development the share line has prograded so as to be from 200 to 
1000 feet seaward of the base of the remains of the islands that lie 
ietwesn Allerton Great Hill and Atlantic Hill. The development of 
Nantasket Beach does not suggest that it was built under the influence 


of any one dominant littoral drift. 
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fo Sources of Materials. ~ Nantasket Beach was built from 
materials eroded from the many drumlins which were in the area. The 
drumlins were composed of glacial till, a deposit containing unsorted 
fragments varying in size from clay to boulders. The silt and clay 
sizes were deposited in Boston Harbor and Massachusetts Bay and the 
remaining sizes were used for building Nantasket Beach. The bases of 
the remiining drumlins are protected from wave and current attack by 
beaches generally hundreds of feet wide or by protective structures. 
It doos not appear that material is available either from the reméining 
drumlins or from the sites of the destroyed drumlinse There are, there- 
fore, no great sources of materials for feeding the beach. 

ge Summary. - The analysis of all factors affecting littoral 
drift along Nantasket Beach offers no conclusive evidence of the existence 
of littoral drift. There is no apparent source for cbtaining drift 
material other than from the beach itself and there is no definite 
movement of materials along the beach. The stones which appear on the 
beach are in the beach materials and appear from the re-working of such 


materiale 


VI. EXISTING PROTECTIVE STRUCTURES: 
Plate D- 
32. Protective Structures for Bathhouse, Hotel and Pavilions. - 
a. Original Construction. ~ (1) The first public house was 
erected in the area in 1826 and was followed by numerous inns, cafes: 
and amsement centers which were erected so as to project over the high 
water line. Ali such structures are now removed, except the Nantasket 
Hotel, the Pavilion end the Rockland Cafe (also called the Clambake) 
which are now operated or supervised by the Metropolitan District Com- 
mission. These structures were originally erected about 1870 and are 
wood structures supported on wood posts. Porches of these buildings 
projected over the high water line and wood bulkheads limited the tidal 
flow under the main parts of the structures. The wood bulkheads have 
been replaced with cone rete walls and bulkheads. 
(2) About 1880, a steam railroad was constructed along 
the peninsula, crossing from the Weir River.side at about Profile 10 
to run northwesterly along the Atlantic shore line, The road was subject 
to wave wash and in 1882, a section of the tracks was destroyed by a | 
shipwreck, Prior to 1900, heavy riprap, composed of 3-1, cubic foot 
stone, was placed alomg the ocean side of the roadbed to protect its 
The riprap is still in place and in good condition for some distance 
immediately north of the Metropolitan District Commission Reservation. 
Within the limits of the reservation, the riprap is buried under fill 
placed behind the sea-walls. The tracks have been removed for the 
entire length of the beach. ‘ 
be. Sea-Wall at Bathhouse. - The concrete sea-wall between 
Profiles 9 and 10 was cons teustad in 1916 when the area was used for 
amusement rides. The circular section of the wall was introduced in 


front of an existing merry-go-round. The amusement rides have been 


removed and replaced by the present state~operated bathhouse. The concrete 
wall is located about 45 feet seaward of a wood bulkhead which was con~ 
structed about 1900, The wall is a gravity-type wall having a curved 
face, & projecting coping end an: integral toe below the wall proper. 
The top elevation of the wall is 19.59 feet above mean low water; the 
base elevation varied from 10.19 to 11.69 feet above mean low water; and ~ 
the elevation of the bottom of the toe from 7.59 to 9.19 feet above 
mean low water. The wall is approximately 1425 feet long and is provided 
with steps at either end and either side of the circular section. The 
wall has not suffered any known damage. The backshore of the beach 
fronting ‘the wall is stony with dense piles of stones against the walle 
The foreshore of the beach is hard-packed sand. Beach elevations are 
approximately 15 feet above mean low water. 

Ce Sea-Wall at Rockland Cafe and Nantasket Pavilion. - The 
concrete sea-wall around the Rockland Cafe and the Nantasket Pavilion, 
in the Profile 8 to 9 area, was constructed in 1927. Prior to this 
time, the porches of these structures overhung the sedoli and extreme 
high tidal water and wave wash flowed under them, The flow of tidal 
water was limited by a wood bulkhead constructed in 1913 at about the 
main building lines.e The top of the wall is approximately 19.5 feet 
above mean low water and the wall has a sloping face with a projecting 
copinge The concrete steps leading to the beach were constructed in 
1928. The sea~wall is in good condition and has not suffered any damage. 
Under severe storm conditions, wave wash has swept over the well 
creating minor damage in the pavilions and passing through the pavilions 
out the adjacent street. The beach immediately adjacent to the wall 
is stony, with stone piles building up to within 3 feet of the top 
of the wall during the winter. Adjacent to the ‘foreshore area is a 


10-foot belt of soft sand. The foreshore area is hard-packed sande 
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a. Bulkhead at Nantasket Hotel. ~ The concrete bulkhead under 
the Nantasket Hotel, between Profiles 7 and 8, wes constructed in 1920 
to replace a wooden bulkhead constructed in 1914. The porch of the 
hotel projects 20 feet seaward of the bulkhead line. The bulkhead is in 
good condition with a top elevation of approximately 19.5 feet above 
mean low water and 2 to 4 feet above beach level, The hotel porch is 
supported by piles, and sloping fender piles are installed in front 
of the bearing piles to prevent floating objects damaging the piling 
and bulkhead during storm tides. The backshore area is stony with a 
belt of soft sand near the high water line. The foreshore area is: 
hard-packed sand. There is no record of the bulkhead having been 
damagede 

e. Wall at Tivoli Pavilion. - The concrete wall from the 
hotel to the Tivoli Pavilion and under the pavilion and adjacent 
sanitary, between Profiles 6 and 7, was constructed in 1915. Between 
the hotel and the pavilion, the wall has a top elevation of 21.59 feet 
above mean low watere The wall under the pavilion has.a top elevation 
of 20.61 feet above mean low water. There are a series of 2-1/2 feet 
by 5 feet openings along the top of the wall for which wooden shutters 
are provided, but since the shutters are not always kept in position, 
the effective height of the wall is reduced to 18.19 feet above mean 
low water. The base of the wall ig at elevation 11.29 feet above mean 
low water and the bottom of an integral toe wall is at elevation 9.19. 
The face of the wall is vertical above elevation 17 and curved below 
that elevation. ‘The bench at the base of the wall is about 16 feet 
above mean low water. <A porch projects over the beach in front of 
most of the wall and is about 20 feet wide. The backshore area of the 


beach is stone and sand. The foreshore is hard~packed sand. 
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f. Effect of Walls. - The walls protecting the buildings along 
the shore line have withstood all storm attacks with only minor damage 
occurring thereto. High seas have washed under the overhanging porches 
to damage the supports of the porches Damage has also been suffered 
by the buildings through wave wash and debris which has been thrown up 
onto the porchese The beach has built up in front of these walls. 

(33% Protective Structures for Parking Arease - a» Sea~Wall at 
Southerly Parking Area (Figure D-2). - The soasneld. fronting the southerly 
parking area, between Profiles |; and 6, was constructed in 1915 with 
the exception of 225 feet immediately adjacent to Profile , which was 
constructed in 1927. The wall was built to replace a wooden bulkhead 
and ig a curved-face gravity-type wall having a projecting coping and 
an integral toe. The top of the wall is at elevation 18.19 above mean 
low water, the base is at elevation 11.69 above mean low water, and 
the bottom of the toe is at elevation 9.19 above mean low water. The 
wall hes a top width of 1 fo ot and a base width of 3 feet lh inches. The 
wall is in good condition and has been repaired where minor spalling 
has occurrede A ridge of stone builds up in front of this wall generally 
to within a foot of its top. When the wall was constructed, the beach 
was sandy and 3 to 4 feet below the top of the wall. ‘The foreshore 
area of the beach is hard-packed sand. The wall has provided adequate 
protection for the parking areas 

| be Sea-Wall at Northerly Parking Area (Figure D-3). = (1) The 
sea-wall fronting the northerly parking area, north of Profile 10, was: 
built by Metropolitan District Commission field forces in sections ag 
funds. and labor were available. The first section was built about 1926 
between the ramp near Profile 10 and the steps near Profile 11. Between 


1927 and 1936, the wall was extended to the bastion at Profile 13. The 
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bastion was built in 1936. The wall was extended to the next bastion 

in 1957 and to its present end in 1948, so that its present total length 

is approximately 2500 feet. The wall was constructed of unreinforced 

concrete, with a curved face, a projecting coping to return wave wash 

to the beach, and an integral toe below the main walle It has a top 

width of 16 inches at elevation 19-59 feet above mean low water and a 

bottom width of 3.75 feet at elevation 10.59 feet above mean low water. 

The toe is 1.5 feet thick and extends 4 feet below the walle The beach 

varies in elevation from 10 to 1) feet above mean low water at the 

base of the welds Access to the beach is provided at various locations 

by steps set at right angles to the face of the walle A ramp is provided 

near the southerly end. Three bastions are located at the northerly end, 

the largest bastion, at Profile 143, being designed as the foundation of 

a future sanitary building. Prior to construction of the wall, the 

area was protected with heavy riprap placed along the bed of a railroad 

which passed through the area and northerly along the beach. The rip- 

rap was generally 30 to )O feet behind the face of the wall and was 

buried by fill placed behind te wall. The northerly end of the wall 

is tied to the riprap by a temporary concrete bulkhead and the riprap 

still protects the shore north of the sea-walle Fill for the area 

behind the sea-wall was largely obtained from the beach, and it is 

reported that the beach rebuiltitself after the material was removed. 
(2) The wall is in good condition. Sauth of Profile 

13 it has never suffered any major damages At Profile 12 the upper 

part of the steps are cracked. North of Profile 13, the wall has 

been seriously damaged and two sections were demolished and rebuilt. 

There is at present som cracking of concrete, spalling of surfaces and 


undermining of bastions. In 1941, about 175 feet of wall was reconstructed 
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to replace a section which was tipped forward in the storm of January 
31, 1939. This section was between the two bastions north of Profile 
U,. The new wall is of reinforced concrete and increased section. It 
has a top width of 1.5 feet, a bottom width of 4.25 feet and a toe 
width of 2 feet. In addition, it has a heel‘which projects 3265 inches 
in back of the wall for a devin of 1.5 feet below elevation 10.19. 
In 1944, the extreme northwesterly end of the wall was rebuilt for a 
distance of approximately 160 feet including a part of the most northerly 
bastion. This work was required by the dislodgment of approximately 
130 feet of wall in the storm of November 30, 1944. The pervious fill 
behind the wall, except at the northerly section where the failures 
“occurred, has en sealed with bituminous pavement. Metropolitan District 
Commission engineers report that the sections of wall did not fail 
structurally but tilted and slid seaward as a unit under hydrostatic 
pressures created by wave wash impounded over the unsealed backfill. 
In the first failure, there was no erosion of the beach prior to the 
movement of the wall section. In the second failure, the beach was 
eroded below the bottom of toe. Records indicate that the 1940 storm 
eroded the beach for a vertical depth of approximately l, feet. | 

(3) The sea-wall in front of the northerly parking area 
has protected the coast from serious erosion arid damage. Heavy storms, 
however, have washed over the wall and caused minor flooding of adsgceat 
areas and damage to structures beyond the parking area. It appears that 
the beach tends to build up in front of the wall but great changes in 
beach elevations are effected during storm periods. In December 195, 
it was noted that toes of the northerly two bastions were exposed for 
heights of thirty inches, while in June 19;6, they were exposed only for 
heights up to six inchese In March 1947 beach elevations were again 


like those of December 1945. It has also been noted that wave attack 
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on the face of the bastions and the adjacent backshore beach creates 
heavy scouring action on the northerly sides of the vastions. The 
beach fronting the wall is generally stony on the backshore end hard= 
packed sand on the foreshore. The backshore becomes sandy towards 


the northwesterly end of the wall. 


VII. PLANS OF PROTECTION 


34. Analysis of Principal Features of Problem. - The study of shore 


lines, geological history and littoral drift indicates that the beach is 
stable. The specific area of the beach to be considered in this study 
comprises the Metropolitan District Commission's Reservation which 
extends approximately one mile north from the mainland base of the 
tombolo and is one of the two principal recreational beaches in the 
Greater Boston area. This area is protected by a series of concrete 
sea-walls and bulkheads which are constructed along the entire backshore 
of the reservation and have not been damaged by direct wave action, 
the only damage experienced being due to improper drainage of backfill. 
Storm damage in the area has been slight, consisting of minor breaking 
of siding and similar parts of buildings and of minor washouts in 
roadways caused by wave wash and debris going over the top of the 
protective structures. The pavilions and porches built on piles in 
front of the sea-walls are never seriously damaged by storm action. There 
is a wide, flat beach in front of the sea-walls, about 75 feet wide at 
mean high water and 500 feet wide at mean low water. The beach was 
formerly a fine, sandy beach soft in the backshore area and firm, 
hard-packed in the foreshore area. During recent y ears sbones have 
appeared on the surface in and’ above the upper tidal ranges, creating 
undesirable emditions for the recreational use of the beach. The 
Metropolitan District Commission has for some years buried these stones 


in the sands prior to.the opening of the bathing seasone 


35- The cooperating agency's objective in this study is the 
determination of the best method of preventing further erosion, 


stabilizing and improving the beaches, and protecting the sea-walls. 
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36. Nantasket Beach has for many years been relatively stable. 
Nhere erosion has occurred, the beach has subsequently rebuilt itself. 
The seawalls have withstood direct wave attack and adequately serve 
their purpose. The wall failures which occurred could have been 
avoided by providing proper drainage for wave wash, and future failures 
may be expected unless the unpaved portion of the northerly parking 
area is paved to seal the pervious fill and provide proper runoff 
for wave wash. The sealing of this fill does not constitute a beach 
problem. The only beach problem existing at Nantasket Beach is that 


created by the stones appearing on the beach. 


37- Plan of Improvement. - Shore line processes subsequent to 
initial beach construction and man's activities in building protective 
works have long ago sealed off all the natural sources of materials 
for the continued building of Nentasket beach. Analysis of changes 
in shore lines and offshore depth curves, factors determining littoral 
drift, and data on changes in beach elevations indicates that the 
beach is relatively stable and there is no great evidence of materials 
moving along the beach. The absence of a source of material and of 
littoral drift precludes the consideration of sand catching structures 
6 bury the stones. Since the stmes are within the sizes of glacial 
till from which the beach was built and there is no source now available 
for beach building materials, the stones apparently are appearing 
through the reworking of existing beach materials. The erection of 
sea-walls, groins or similar structures will not arrest this process. 
The stones could be buried by an artificial sand deposit, but the 

building of an artificial beach is not required in this area for the 


protection of the upland or the increasing of recreatimal facilities. 
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The control of the stone deposits thus resolves itself into 4 local 
beach maintenance problem of removing or burying stones when and as 


they become objectionable. 


38. The local control of the stones may be accomplished by various 
methods. Light deposits may be buried in existing sands. Heavier. 
deposits of stone may be leveled off and sufficient artificial fill 
placed over the deposit to cover it. Stones may also be removed from 
the beach and replaced with an equal volume of artificial fill to main- 
tain the stability of the beach. The particular method to be employed 
will depend upon the beach conditions and the decision of the local 


authorities at the time the maintenance work is accomplished. 
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VIII. ECONOMIC ANALYSIS 


39+ Cost. - An estimate of the cost of maintaining the beach is 
not made as such work is dependent upon changing beach conditions and 


the method of doing the work elected by the cooperating agency. 


LO. Benefits. = Waxtacitet Beach is the only beach south of 
Boston with State operated and large privately operated bathing 
facilities and an amusement perk. Nantasket Beach has thus becomes the 
most popular beach south of Boston, attracting people with all types 
of recreational desires. The daily attendance varies between 15,000 
and 20,000 people, while Sunday and holiday attendance varies between 
150,000 and 200,000 people. The present beach development represents 
an important investment of both public and private funds. The public 
investment has an estimated value in State and Town property as follows: 

Be Lemd 2. eee ee eo ee oe oo §$ §00,000 

b. Sea-wall-~ bulkheads. . +... 500, 000 

ce. Pavilions... sss. e eee 45,000 

de Buildings. » « » + « «+ 6 1,000,000 
@. Roads. « «+ « + es oe we we ew oe 110,000 

TOTAL. . « «+ « » $2,055,000 
The private investment as represented by assessed valuations of the 
area lying behind the Metropoliten District Comission Reservation and 
bounded by Nantasket Avenue, George Washington Boulevard and Rockland 
House Road is as follows: 
Assessed Valuation 


Frontal Property (adjacent to 
shore road and beach)... .. § 503,900 


Marginal Property. » .. +++. 573,520 


Total Assessed Valuation .- + . $1,077,120 
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The present sales value of private property is 1.33 times the assessed 
valuation, The 198 tax return on the assessed valuation is 

Frontal Property. - +». ++ 0+ « $ 21,700 

Marginal Property . . «e+ «6 e 2h, 700 

Total Tax Return «2+ + +e ce 6 $ 16,100 
If the stone deposits were allowed to become objectionable on the beach, 
great losses would result to both public and private investments. The 
state reservation waa become undesirable for bathing and other beach 
activities, thereby decreasing in value. Beach patrons who principally 
desired swimming or other beach activity would be forced to look for 
other areas in which to pursue their activities. In many cases this 
recreation would be found at more distant and privately operated beaches, 
with the result that a part of the public would re-buy through added 
transportation and entrance charges, the privileges and facilities © 
already purchased in the development of the State Reservation. The 
revenue to the state derived from bathhouse charges and concession 
payments for the state owned waterfront hotel and pavilions would be 
less, due to fie dalton attendance at the beach. Private interest 
would also suffer as the profits on its ines eae in the amsement 
industry would diminish. Tax income to Governmental bodies would 
be reduced through lower income taxes and real estate valuations. 
Employment would also suffer in the local amusement industry. The 
benefits to accrue through the control of stone deposits on the beach. 
are thus the benefits to be derived through the maintenance of a good 
asset. The principal benefactor will be the public, who, through the 
cooperating agency, developed the beach for its own recreation. A 
monetary value cannot be properly assigned to such a benefit. The 


secondary benefactors would be the private amusement operators and the 
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Governmental taxing authorities through the maintenance of their 


profits ond tax income. 


hl, Allocation of Costs. - a. Federal Interest. - Federal interest 

is not involved at Nantasket Beach as the United States is not a land 
owner nor under existing law does it participate in maintenance 
programs at beacheSe 

be Non-Federal Interest. - The Commonwealth of Massachusetts 

owns as a public reservation, the shore, the sea-walls, the lands 

immediately adjacent to the sea-walls, the buildings on these lands, 
and the adjacent highway. Land behind the reservation is privately 
owned. The Metropolitan District Commission maintains the beach and 
employs regular personnel for that purpose. Future maintenance remains 


the responsibility of local authorities. 


2. Justification of Project. - Nantasket Beach is one of the two 
largest beach resorts adjacent to Metropolitan Boston. It is the only 
major beach south of Boston at which large public facilities are 
maintained by either public or private funds. The development of the 

area as a public reservation has involved large expenditures of public 
funds. The maintenance of the beach in a proper condition for recreat= 
jonal purposes is in the best interest of the public. Benefits 

derived from private investments in the amusement industry in the area 
will generally benefit the public through the maintenance of tax returns 
on profits and real estate, the maintenance of rental income of. con- 
cessions in state-owned buildings and in maintenance of employment levels 


in the area. 


IX. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 


3. Co-ordination with Other Agencies. ~ The results of the study 


of Nantasket Beach and the recommended program of maintenance work as 
developed from this study have been discussed with the engineering 
representatives of the cooperating agency. The engineering represent- 


atives concurred in the recommended maintenance programe 


ly. Discussion. ~ After a complex process of erosion of drumlin 
islands and the formation of complex tombolos, Nm tasket Beach assumed 
its present formation of a generally wide, sandy beach between Allerton 
Great Hill end Atlantic Hill, which has prograded from 200 to 1000 
feet in‘ front of intervening remants of drumlinse A study of shore 
line and offshore depth eanve changes since 1847 indictes that the 
beach has remained relatively stable. This stability is further 
indicated by the apparent lack of transportation of beach drift along — 
the shore. The analysis of surface materials at mean tide level 
showed thet identical materials exist along the foreshore of the area. 
Hand probings in the study area showed that the beach material com 
prises 1e5 to 2.5 feet of sand overlying gravel. The material from 
. which the beach was built is glacial till ranging from clay to boulder 
sizes. There are at present no major sources from which new materials 


are added to the beach. 


15. The study area is adequately protected by sea-walls which are 
generally well back of the mean high water line. The only storm 
damage experienced by these walls has been due to improper drainage of 
backfill. Only minor storm aus has been experienced by roads and 
structures behind the walls. Some structures are built in front of 


the walls and are supported on wood piles. These structures have not 
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suffered serious storm damage. 


6. The surface of Nantasket Beach was formerly sand on both 

7 foreshore and backshore areas. In recent years stones have appeared 

in backshore areas to make them generally unsatisfactory for recreat~ 
jonal purposes. Local beach maintenance crews have leveled these 
ones and generally buried them in the sand. These stones con- 
stitute the only problem at Nantasket.s The beach was constructed 

by the natural disposition of glacial till containing materials ranging 
from clay to boulders. The sources of these materials have been ex- 
hausted or cut off from the sea so that there is no great source of 
materials available for modern beach buildinge The stones, therefore, 
appearing on the beach are contained in the existing beach materials 
and are being brought to the surface by the re-working of these 
materials by the waves. The absence of littoral drift indicates that 
the stmes do not generally move along the beach but remain in the area 
where they are uncovered. The stones are uncovered on the foreshore 
area, and are washed onto the backshore by the uprush of the continuous 
breaking surf. During great storms, the stones move along the beach 
and the heavy deposit of stoes in front of the sea-wall at the south 
end of the beach is the result of northeast storms. The process 

of the re-working of existing beach materials cannot be controlled, and 
hence the accumulation of stone deposits in backshore areas cannot be 


prevented. 


7. The stones can be dealt with only after they have been de= 
posited on the backshore, and the problem thus resolves itself into one 
of local maintenance of a beach in a condition satisfactory for recrea- 


tional purposes. The maintenance will be periodic, dependent upon the 
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extent and amount of stone deposit, and the time of year the deposits 
become undesirable. Nantasket Beach is naturally more stony during 
the winter than the summer, and it is probable that maintenance of 

the beach will be required each year just prior to the opening of the 
bathing season. fhe beach may be maintained in a satisfactory recrea~ 
tional condition by several methods; the method being used in each case 
will be dependent upon the density of stone deposits and the option of 
the local authority prosecuting the work. Where stone deposits are 
light the method presently employed by the cooperating agency will 
prove satisfactorye The stme deposits may be leveled off and covered 
with the existing sand. When heavier deposits occur, they may be 
physically removed and replaced by an equal volume of sand; they may 
be buried in trenches or pits dug in backshore areas; or they may be 
covered by artificial fill. In no case should the stone deposits be 
removed without replacement with an equal volume of mterials. 

Where artificial fill is employed to cover the stones, the fill need 
be only in sufficient quantity to make the beach satisfactory for use 
during the season, as the re~working of materials will continue to 
leave stones on the backshore. The covering of the stones by natural 
sand accretion through sand trapping devices is not possible because 


of the lack of littoral drift. 


48. The United States has no financial interest in the main- 
tenance of Nantasket Beach as a property omer or as a participant in 
a plan of improvement of the beach. The cost of the maintenance work, 
therefore, must be entirely borne by local authorities. The 
Metropolitan District Commission has jurisdiction over the Nantasket 


Reservation and regularly employs forces to maintain the reservation. 
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9. Conclusionss It is concluded that: 

a. Naentasket Beach is a stable beach on which there is no 
problem of erosion, or of damage to sea-walls, The establishment of a 
project for the prevention of erosion, the stabilization and improvement 
of the beach, and the protection of the sea-walls, therefore, is not 
requirede 

be The beach is adequate for recreational purposes but 
suffers through the collection of stones in backshore areas. These 
stones are the result of the re-working of existing beach meterials, 
and their accumulation cannot be prevented by the erection of any type 
of shore protection works. The correction of beach conditions to 
provide suitable recreation areas is a problem of periodic beach 
maintenance by the local authorities. The maintenance may be. accom- 
plished by several methods. 

(1) Covering the stones with existing sande 

(2) Burying stones in trenches or pits dug in the 
backshore eo 

(3) Removing stone deposits and replacing with equal 
volumes of suitable sand. 

(h) Covering the stmes with artificial fill. 
The method to be employed is dependent in each case upon the beach 
conditions encountered and the decision of the local authority. 

Go The maintenance of the beach as a suitable recreational 
area is justified by the public investment of $2,055,000 in the 
reservation and the private investments of $1,077,420 in the adjacent 
area, which investments have developed Nantasket as the principal 


resort south of Boston. 
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a. No share of the expense of the maintenance of the beach 


should be borne by the United States. 


50. Recommendation: - It is recommended that the cooperating 
agency continue maintaining the beach in a suitable condition for 
recreational use, expanding its maintenance methods as necessary to 
bury and cover the stone deposits more completely or to remove the 


stones and replace them with equal volumes of sand. 


JAMES H. STRATTON 
Colonel, Corps of Engineers 
Division Engineer 


7 Inclosures 


l, Plates 
3 Figures 


- 7. 


VAR DEPARTMENT CORPS OF. ENGINEERS U.S. ARMY 


TO°Is9° i °° i 
SWAMPSCOTT : ry . VERMONT 
: HAMPSHIRE 


NEY ROCK 
Biren roce PHIUIPS POINT 
OODBURYS PT. concano 


LYNN-NAHANT BEACH 
NAHANY Bay 


SWITTLE BMARANT 


ETROPOLITAN 
DISTRICT COMMISSION 


WAHANT 


WARROW CAGE &f 
(ABANDONED, 


Gif*—{REVERE BEACH # 
, ORESENT BEACH mARTFORD He o\pnovingnce 


QUOHANS POINT 


a ‘Ld 


MAMTUCKET 


CHELSEA 


S GROVERS CLIFF . VINEYARD 


SOUNE 
| CHARLESTOWN 


LOCALITY MAP 


‘ 1s 100 MI. 
Swaey GUT : 
(ecosto) 

is FF Purcavtcenta 


» 


;LOWELL ft. 


my 
Deamaa 


s.poston ( :PRESIOENT ROADS 


Oro wareo® 


PT. ALLERTON. 
T HILL 


To Accompany Report Dated: _June_1, 1949. 


OORCHESTER 


nile é WAR DEPARTMENT 
eee ee dam zs ; GORPS OF ENGINEERS 


oe tia aie we Caso Dinston"BosTONe wie, 
Ve H pry. CYR ON | peer [METROPOLITAN DISTRICT COMMISSION] 
ef ‘ = KA 2 BEACH EROSION STUDY 


SA ATLANTIC ! ' TRACED SY: R.J.6. 
| ania LOCATION OF METROPOLITAN 


i ; ‘ GHECKED BY: 
COHASSETT : ; wh; wed: 


d ae RF , . " [SUBMITTED BY, DISTRIGT BEACHES, MASS. 
QUINCY eS gale ay m=, | one Oy 
NINO@HAM pet fen pro 4 igre. W UK thd DATE: MAY 27.1949. 
i CHIEF, ROH. OPER.DIV 
VICINITY _MAP scat Sa 
{ 2 3 {4 


DRAWING NUMBER 


45 F-15-2 


5 MILES 


WAR DEPARTMENT 


WIND DIAGRAM 


COMPRED FROM OBSERVATIONS 
BY U.S. WEATHER BUREAU AT 
SOSTON, 1927-1937 


WUMEZR AT END OF BARD MHOICATES THe 


MUMBER OF THEE WINDS OF THAT VELOCETY -Y 


WAVE GLOWN FROM Tw GrYEW DIATCTION 
OVER THE ENTIRE PERIOD OF COSER VATION. 


MILES PER HOUR 
t= 80 


SWELL DIAGRAM 


umes LOW SWELLS 1-6 FT) 
RE ECHUM SWELLS{ 6-12 FT) 
GUS 1GH SWELLS (OVER IZ FT.) 


IN TRE SWELL DIAGRAM THE ARROWS INDICATE THE 
GOURSE OF LOW, MEOIUM, ANO HIGH SWELLS. THE 
GENGTH OF THE BAR DENOTES THE PERGENT OF THE 
TIME THAT SWELLS OF EACH TYPE MAVE BEEN MOVING 
FROM OR NEAR THE GIVEN DIRECTION. THE FIGURE IN 
THE CENTER OF THE DIAGRAM WDIGATES THE CALMS. 


SWELL CATA BASED ON OBSERVATIONS FOR tO YEAR 
PERIOD, 1932-1942. 


WIND AND SWELL DIAGRAMS 


CORPS OF ENGINEERS .U..S. ARMY 


WIND ROSES SHOW AVERAGE WINDS FOR 3° SQUARE OVER ENTIRE PERIC® OF 
RECOMC. ARROWS FLY WITH TRE WIND. LENGTH OF ARROW INDICATES TIMES 
PER TOO OBSERVATIONS WIND HAS BLOWN FROM THAT OIRECTION. NUMBER 


OF FEATHERS REPRESENTS AVERAGE FORCE, 


BEAUFORT SCALE. FIGURE IN 


CIRCLE REPAESENTS PERCENTAGE OF CALMS, LIONT AIRS, AND VARIABLES, 


TRACED BY: RG. 


a eoteeko | 
PPROVEC + (} 
re ok 7; Viale MAY 27,1949. 
Norsacmmterts | Sloe, VE Emene ER = 
U 


PREVAILING WINDS 


To Accompony Report Oated: dune 3,949. 


WAR DEPARTM 
ORPS OF ENGINEERS 
INISKON ENGINEER 


cr 
OFFKE OF THE OMS! 
WiEW _ENGLANO DIVISION, BOSTON, MASS. 


METROPOLITAN DISTRICT COMMISSION 
BEAGH EROSION STUDY 


WIND AND SWELL DIAGRAMS . 
HURRIGANES AND PREVAILING WINDS 


OAT! 


SCALE AS "SHOWN 


_aaara 
DRAWING HUMBET 
46° F-15-2 


PLATE 2 


z 


WAR DEPARTMENT 


Elevations shown ore 
yor Profile 12, June (AE 


SEA WALL AT NORTH PARKING AREA 
(PROFILES 11-14) 
IZo s to" 


[Ere Eee a ee ae ee | 
scare 2 inchs! Foot 


eal 


anaes bel 
stetarers daar: 


Concrete wotk 


SEA WALL AT MDG BATH HOUSE 


(PROFILES 9-10) 
12° s Ww 


SCALE: f INCH. FOOT 


TYPIGAL SECTIONS OF 
EXISTING WALLS 


AREA 


= Counterforls in southerly 
460° of wait ! 


<= 3 bors 12° 0.¢ 


Elevations shown org 
for Profile 9. dune lhe 


f 
| 


SS Be aie prone: 


Te een rs 


—=> ay > > F 


’ ‘ 
; O {= AMUSEMENT PORK 


PAVILION 


ie 
GEORGE WASHINGTON Se BOULEVARD 


A Sit 
é eli 
as ay 
7 f 
2 
PLAN 
no o zo" 400° 600" 
tol ot yy rb Ty 


SCALE th FEET 


CO 


CORPS OF ENGINEERS L S ARMY 


Cure 


Bituminous surfoce 
porking oree. 


Elevations Shown ore — | ‘ 


for Protile §, June 194¢ 


SEA WALL AT SOUTH PARKING AREA 


{PROFILES 4-7) 


SCALE: } sNCH OL FOOT 


HILL 


ATLANTIC 


me 
STATE PARK ROAD NOTES 
HURLEY'S Shore lines and offshore depth curves ore from 0 survey by tha 
BATH House Corps of Engineers, tune 1946. ‘ 


(PIRVATE OWNER: y 


Profits tocations ave indicated by tines numbered trom f ta 14. Lengta 
of ting indicates teagth of profite, : 

Locotions of points of which beach somples were token ond hond 
probings mada indicated by ®. Somptes taken only of Profiles $,7 ond t4. 


Jo Accompony Report Ooled: June 1,199. 2 tees 


CORES OF ENGINEERS 

OFFKE OF THE DIVISION ENGINEER 

NEW ENGLAND OWISION, 8OSTON, MA 

METROPOLITAN DISTRICT COMMISSION 
BEACH EROSION STUDY 


EXISTING STRUCTURES 


NANTASKET BEACH 
MASSACHUSETTS 


Mint, W tiga °"* war 27, 1949 
c A NTE TET 
[SeALe: as seown Fo 


Y DRAWING NUMBER 


18 F-15-5 
PLATE D-I 


ORAWK BY P.O. 


TRASED BY 7 O.M. 


ENGINEERS US. ARMY 


CORKS OF 


WAR 


Tay 


“ALLERTON “Sa 


CURVE 


OEPTH- 


CURVE 


OEPTH 


hr ff ee ey me 
re ve os 


Sas Te een eee, 


CURVE 


OEPTH 


AND LOW 
WATER LINES 


HIGH 


Susy Oto MOT a 


Cet te ne Mera lee eee 


auf? 71010M VET 


H#9V 398 LT2ansvinvn 


ee 


“SCALE IN FEET 


AGENCY 


SHORE LINES 
& DEPTH CURVES 


5 ae 


t 


US.6.8G.S.. 


Sogamore 


va 


U.5.0.8 6S. 
US.C.8 6.5. 


Head 


PROFILES 


ASS. 
OLITAN DISTRICT _GOMMISSION 


OtViSION, BOSTON 


PARTMENT 
ee ore aINEERS 


“. CORPS OF EW 
OFFICE OF THE OIVISIQN ENGINEER 


W_ENGE AND 


psrane w—_—JMETROP 


BEACH EROSION STUDY 
SHORELINE AND OFFSHORE 


TRACED OY G.F.a, 


CHECKEO 6Y 


‘DEPTH CHANGES 


NANTASKET BEACH 


MASSACHUSETTS 


_ CATE way 27, 1949 


SCALE: 110,000 


Hite 


Atlantic 


DRAWING NUNBER 


19 F-15-5 


$,19.49., 


une 


To Accompony Report Oated: 


PLATE. D—2 


Allerton 


-? ae 2 Point 
Qo, ? ye Allerton 
oe, Hill wr 


. 


Strawberry & 4 } 
Hill 


Strowberry 
Hill 


SS 


~— @ 
NATO NS 
yA J ote = 


oe . White He 


ate 

. . 

=e 
XN 


~ 


(_)Sogqamore 
ry «Head 
6 
\ 


INITIAL FORM : PRESENT FORM 


ERODED ©: UNERODED | : hea 


COMPLETLY ERODED | EERO 
DESTROYED PORTIONS § PORTIONS MAINLAND TIEDTILL BEACH A MARINE 


ISLANOS OF ISLANDS OF ISLANDS ISLANDS MARSH CLIFFS 


INITIAL AND PRESENT FORM OF NANTASKET BEACH. ( AFTER JOHNSON, REED, LAFORGE) 


METROPOLITAN DISTRICT COMMISSION 
BEACH EROSION STUDY 


NANTASKET BEACH, MASS. 
GEOLOGIGAL DEVELOPEMENT 


Looking northwest from Profile 5, showing beach 
after stones on backshore had been covered with 
sand by power graders. 


Looking southeast from Profile 5, showing natural 
stone ridge on backshore. 


Metropolitan District Commission Study 
BEACH CONDITIONS 
NANTASKET BEACH, MASS. 
Fig. D-2 


Looking northeast from Profile 13. Beach elevations 
at wall have built up about 12 inches in 6 months. 


Looking northwest from Profile 9, showing beach in 
front of bathhouse after stones on backshore had 
been leveled by power graders. 
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